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Impact of summer glass curtain walls thermal reflection on microclimate
of surrounding environments

DU Xinyi, OUYANG Jinlong, GAO Qinglong, WANG Chunyuan

(College of Architecture and Environment, Sichuan University, Chengdu 610065, China)

Abstract; To understand and investigate the impact of summer thermal reflection from glass curtain walls on the
microclimate of surrounding environments, and to raise awareness of this rarely acknowledged issue, which is often
overlooked due to its invisibility, this study employed optical simulation, scale modeling, and field measurements to
identify reflection zones and quantify thermal reflection effects. Firstly, the principles, variation patterns, and
potential hazards of thermal reflection from curtain walls are explored using optical mirror reflection principles.
Secondly, taking Chunxi Road Plaza and its surrounding curtain wall buildings in Chengdu as an example, optical
simulation and experimental modeling methods were used to determine the hourly positions of thermal reflection
areas on the square. Through on-site thermal environment testing and comparative analysis, the impact of curtain
wall thermal reflection was quantified. Finally, a series of strategies were proposed to control curtain wall thermal
reflection and mitigate its hazards. The results indicate that compared to normal areas, the average radiant
temperature in thermal reflection areas was higher by 4 to 13 °C, air temperature was elevated by 1 to 2 C,
humidity was reduced by 5% to 10% , and the universal thermal climate index was increased by 2 to 5 C. These
findings confirm the significant influence of summer curtain wall thermal reflection on microclimate environments
and pedestrian thermal comfort. Therefore, incorporation of thermal reflection management strategies into urban
planning and curtain wall design is imperative to reduce its negative impacts.
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Fig.1  Difference between specular reflection of glass curtain
walls and diffuse reflection of ordinary building facades
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Fig.2 Schematic diagram of the impact of thermal reflection from glass curtain walls on the microclimate of the

surrounding environment
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Fig.3 Location and scene of Chunxi Road Plaza
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Fig.4 Model of curtain wall buildings in Chunxi Road Plaza in
Rhino
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Fig.5 Determining heat reflection zone locations using optical simulation methods
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Experimental model of Chunxi Road Plaza and its

surrounding curtain wall building groups

B HLEE K
A 50k

BIRBE
X EEFR
B7 BRI

Fig.7 Thermal imager

I8 Hh S i b ) B0, 2 S R B T T ek
A%, S A AR, 76 12,00 J5 , 4 5
DXt T 7L B MR R T AR R AL, £ 65..0 °C T SL g AR
TPy b TET 55 ) 3 M T 4 A SO R R A SR IR A e A AR 2
5, VLR ] PR SR 1) R S R AN TR A5 R R S
AR v b TAT A9 3 BE A AN BEVERA b A 3R ) S L b T
P SEPRIREE . AR, HH T A — B 2B G X332 T
AEXS T 22 (9 K BHAR S, SOFE ) S b T UL BE oA v
P SPF DXk R 0, 0 SR AT 31 Al DX, 2 B
RIS S DX A R 25 2 e FONRH X 43
2.2.3 G ELEAHE

XTLGIEL S ] 8 T . P Aoy 2 R BRI 2 i) A
S DX A B e BEE W A, i L B W ) M T Y 77
FER AR A B I X, 5B 50 B Z1 5 2 2o 1) 10
U 50% ; G IX Z R T o0 1 N ik 2 4
DXk, WA SRS X AT N Tl A i i — e R, R,
FE S SRR S0 4 i 0 3 B A A R B X
PG (R s 23 A1 R AR Ak, LA s 43 B e 30 el 5
FEA S 0 BE B T e FA T A FAET A8 1Y

SN



559 1]

- 15 -

s
A
N

14:00 16:00

45.0 47.5 50.0 52.5 55.0 57.5 60.0 62.5 65.0

R E/,C

17:00

B8 HREVIEMERRFXAE

Fig. 8 Determining heat reflection zone locations through scaled model experiments
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Tab.1 Daily and hourly meteorological data during the experiment

i 2 H KBRS SR/ (Wem 2) i/
2023 -08 - 05 113.7 26.0

8.00 2023 -08-09 103.9 32.1
2023 -08 -21 88.5 31.4
2023 -08 - 05 305.7 27.4

9.00 2023-08-09 248.6 31.5
2023 - 08 - 21 230.6 31.3
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F1(%L)
2 H 1Y KPS B/ (Wem~2)  AIR/C
2023 - 08 - 05 466.6 28.6
10:00 2023 -08 —09 371.0 31.3
2023 -08 -21 399.2 31.1
2023 - 08 - 05 616.2 29.6
11:00 2023 -08-09 451.5 30.1
2023 -08 21 522.6 30.1
2023 -08 - 05 724.1 30.5
12:00 2023 -08-09 554.3 29.1
2023 -08 -21 677.5 28.3
2023 - 08 - 05 710.2 30.9
13:00 2023 -08-09 529.4 28.1
2023 - 08 - 21 795.1 26.7
2023 - 08 - 05 601.8 31.0
14.00 2023 -08-09 480.9 26.9
2023 -08 21 792.1 25.4
2023 - 08 - 05 763.8 31.6
15:00 2023 -08-09 543.8 26.0
2023 - 08 - 21 759.1 25.7
2023 - 08 - 05 644.3 31.9
16:00 2023 -08 - 09 521.5 25.5
2023 -08 21 682.0 25.4
2023 - 08 - 05 404.7 30.3
17:00 2023 -08-09 447.6 25.3
2023 -08 -21 509.0 24.6
2023 - 08 - 05 247.9 29.7
18:00 2023 -08 -09 345.8 25.2
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2023 - 08 - 05 153.3 29.0
19.00 2023 -08-09 132.2 25.2
2023 -08 -21 144.5 24.2
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Fig. 10 Measured results of radiation temperature at R and N zones
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Fig. 11  Measured results of air temperature at R and N zones
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Fig. 12 Measured results of relative humidity at R and N zones
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Fig. 13 Measured results of wind speed at R and N zones
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